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PURPOSE: A three dimensional 
recursive moving vector estimated 
apparatus is provided to improve an 
accuracy of a moving vector 
estimated by searching an initial 
moving vector and then outputting 
block video information of prior 
frame corresponding to a present 
block, or estimating a final moving 
vector including a moving degree 
of the present block and 
surrounding the block. 

CONSTITUTION: A moving vector 
storing unit(10) stores a moving 
vector of a block computed 
between moving vector about each 
block of a prior frame and a block 
of a present frame. And then, the 
moving vector storing unit(10) 
outputs the moving vector of a 
surrounding block neighboring the 
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present block according to location information of the present block. An initial 
vector computing unit(20) receives the moving vector of the surrounding block 
outputted from the moving vector storing unit(10), and then outputs the initial 
moving vector for the present block. A moving compensation unit(30) 
compensates the inputted prior frame video information according to the initial 
moving vector, and outputs block video information of the prior frame 
corresponding to the present block. A frame difference signal compensation unit 
(40) calculates the difference between the video information of the present block 
and the block video information of the prior moving vector compensated, and 
outputs a frame difference signal. A horizontal/vertical difference signal 
compensation unit(60) inputs the video information of the present block, and 
outputs a horizontal difference signal between pixels in the present block. A 
moving vector compensation unit(50) inputs the frame difference signal, 
horizontal difference signal and the vertical difference signal, and compensates 
the moving vector for the present block, and then adds the result to the initial 
moving vector from the initial vector computing unit(20) to output a final moving 
vector and feedback the outputted final moving vector to the moving vector 
storing unitO 0). 

COPYRIGHT 2001 KIPO 



if display of image is failed, press (F5) 



http://patent.kipris.or.kr/bin/Kpa_fulltext.cgi?appl_no=1 01 9990066262 



2004-02-23 



§ 3>H m m s 2 oo 1-0058887 



(19) CH§[°i^61§(KR) 
(12) Sl^§fi(A) 



(51) 
H04N 


Int. CI 7 
7/28 


(1D s^at 

(43) 


^2001-0058887 
2001 0711 06 Si 


(21) 
(22) 




10-1999-0066262 
1999t* 12U30S? 1 




(71) 




™ XI 3 1\ ^ SJ At 




(72) 




A1S Si£? «£|£S 20£!X! 




(74) 
















(54) 


blCI2£]£2l D\&D\ 


SMS 3XH«J SDI« S^l^eiJEH ?asxi 





^ bip^^j <goj D{mJl §MM oig^ 3»a §\J\m ^jeh ^§sxichi >±o^ 

21^011 2iCH AH g^tSj §Si OlgS^OI *JEHS ^§ S^, tJUhS g^^HF W 

^JSOI S^OIIAH^ ^XHM^HF ^M^l 2*011 g^S x^ &0| U3HI £JCH «|EH ^§2] § 

^£?l c ^O1XI^_^X1IS0| 2i»a. CCfEUH, ^ ^gg eSH^J SXIISS oH^oPI ^16^01 S 

9J^ 31^^. ^g.^*J Z1£|I1 AIZ} »»og ^JHM^OII SISS ^^IM^MSJ ^EHS 01 g 5^ 01 

^ji g^igi wi£-ie ^ am, 012 ^aigj gyssf 401 ^ji ^ehchi nja m&skdi 

^ AHM^Oil CUgsfe 01 ?j ^Bjlgjo] g^SSi #^8F>|LK gXHM^Hf ^?iM^°J g£g 

di iiiohoi n i^n^ Heiia^s g^igj ^eis £j§^5H m^o^ch 01 oil di-di- sjg e^is 

^!E-iS ^§6fb Sx|» HIS6K3, mm m^^Jll 2^ §*!£J0| 2J£r g^01IAH£ g^gj ^Ei£J ^§HJ 



JE4 



«'.;:: pj aj y / cy ay 4;/ cv 

eis ^sh g^Aj^oj x,lajs g^i oigti g^gj sxisj s°j M^£. 

£2^ S 1 0il AH , ^§o| j\ Vsm ue} lm JH^E. 

£3^ £1011 AH . M^'gJ ^§oj A. A |oj|g S oj 0j|A|£. 

£4^ ^ g^g d!P2Ai^o| ggf o|g§[ 3x^ SJ^IS g^igj SfijEI ^§^X|£J ^^A|0j|2J ^ 

£5^ ^ m<g dici^<M^2j ^im^i §ss oigti 3x\& mj\m ^eh ^§^xi^ q§ ^aioii^ 

so] m^£. 

£6^ £5011 AH . g^jgj «±|EH3J Ah#0|| A^§£Jfe ^^M^S^I OftS UEftH 0j|A|£. 

£7g Al^Oil LH6fOj S! S ^S2| ^^^011011 °J6H g^gj ^ EH M 0|g6hOl 

01^ ^HfM D£HH£. 

10 : M^gj ^'Ej X1S^ 20 : ^J| ^E1 

30 : g^'gj 40,70 : HfiHSx^^ ^§¥ 

50 : M^igj ai»EI 60 : ^^/4^^ a^*=« 

80 : 211-^ blH¥ 90 : &m\ 

100 : ^E1 <mbh^| 



Uf CM O/ £2 XV 
f-- o — / — j — J 



9-1 



§}H^8m2001-0058887 



&SOI Jilt X J SOtSI B?J1JI-£ 

e sgg ^!Ei s « oil ae ass. ^ai 4^,4^ nam aizj »b©s sxhm^oii esa© ^ 
^im^m^i §*ia *\E\m oigafoi e^oj ^e-is ?e di§, oj^ej 012 ^aigj g&sM» ^ 

3 1 wjehcHI II- 21 M&6F01 gXHM^OI! CHS»ir 012 Hai^^l mm g^SSi S^6^U 

^iHM^nf ^^\mm^ g^is §£s tumshoi n naia»£is a 2=31 esia ™ehs <y^*< 
fi^ e^mm 01 oil mz\ mm M^a »»&m ^§an= dipatissi j\mj\ gst oise 3»a spi 

g §5|oi *u B *ggx|0]| a gj ^jOIDf. 

£je 2l§g EIM0I 4*£!:>P» IQSHj. IQMI^ £|£AH 4*6PI0||AJte ¥ JH°I g& Haia AI-0I0II AH 
Ste §5!SI ^SSHQ. 01 CHI £J6H £Oj£] g*!a SilEH SSI OlgSFOI g^gj 
P-£!EHaiOI4J(de-inter lacing), M*ia *aia 3I0|M( frame rate) £*, g*ia fi^S S§ 

SB alii xH£IM 4-t§5fePI, 013 ?!8HAHfe M^a «jEH2| ^ii ?|& g^jgj ^§01 

B^xjog fi^?@p. 

□ £II2. M*ja ^§ ^2^b M^t SB ^^(BMA: Block Matching Algorithm) HI 4^4^ a^CHIAH § 
^§6^ S*!, DEIII g#fc!S2| ^g,4^,AIZ!^ S»oS2| xf£] ^(gradient) §Si 0IS 
5lOi M*iaM ^SSlte ^ §01 °[Cf. i 

OUIAH. x^s(gradient) §S§ 0IS& PAI ^^(pel-recursi ve)^^2f ©^(optical 

f low)^°S SH» ^ °"P. 

01 S&JSe mm & ^ Oil HI6HAH ^X1I g^ISI fi S^S 4- 2^HS «8| EI^OI 4^D|0I|AH ^ 

mo\= g*»a S&S P-21 EH ai0l£J(de- interlacing) £^ g*ia S&g Haia aiOIMOrame rate) 
t*« SOII ^§0| Bffl, 9S0II ^mm mn B S^SOIU 2^ §^a(global motion)0il 

s ^mmx\ =6 r ^ bsoi ao. 

EE§1. 01 ^^llc &m^2J &ttm Hfi^ 6tH^ g*ia *!EiM *S8PI ^6HAH^ ^B 3H#gs fi 
? Steal. 01 °| 3H^§ ^!6H g^d^Hl ^Ajs(gradient) 01 g^^J ^^01 HIA|£j^ 

a. 

£1B g^Ai^oj §S§ 0|g& g^£J ^§ SxlH] aej M^SE^AH, 01 Oil £A|@ 

d^£l ^01 ^IHM^^I g^SS B(Z,n)£f ^XHM^Hf S^§[ ¥lx|0|| 91^ 0\E ^\^S\ g^§fi 
B(Z.n-1)2| xFS M^eKM 3 l^S HaiSJ»^S FD(Z.n)^ M^Sfe Haia»^!S ^«¥(1)»: ^XH 
M^^l g^ga B(Z.n)S gJ^g>O r miWmm Ul^l ll^MZ.^ il^i SD x (Z,n) ^ 4^^l xf^Jl 

SD Y (Z.n)M m^m^ ^/^Xt&m <^S¥(2)2h ^Ol ^aia xF<Ms FD(Z,n) ^ 
SD x (Z.n)^ x^AJs SD Y (Z,n)5 ^J^^OF e^HMOII CH§! g^jgj «|EH ,v,v (Z,n)S ^^5fe 

eilEI ^§¥(3)^ ^££101, OI^IAH Z^ ^XHM^2| ^IxIS UEWfe ^fi^ Z=(x,y)^ 5^t 4- 2^3, 

0\9.\ SOI §x|°J ig|[D. 

1x1^! ai^o^i Q\Bm §?, HaiS^<M^ ^IHM^2j gAjga B(Z,n)^ 01011 Dig 

o\t: 012 itaigjoi g^§a B(Z,n-1)S gJ^OI- SXHM^^J g^SS B(Z,n)0IIAH 0I2 Hai^2J 
§^ B(Z.n-1)M ^^6^01 ^aiSxf<M^ F0(Z,n)S M^^D. 

BH. ^a/4^S!»dfi ^i¥(2)b ^IHM^^I g^§S B(Z,n)S SJ^g>0h SXHM^ LH^I Sf^M 

&2I x^ai^ SDx(Z.n) 9J 4^^l Xlttm. SD Y (Z f n)S S^6^G|| t Olfe Saia»&!S FD(Z.n)a 

SXHI M^gJ^'Ei ^§¥(3)5 EJ^aCH ^XHM^OII □§[ g^lgJ «iE| lVlv (Z,n)^r 

CM 3 1 AH . £2£r ^0| g[ HaiS ^IZi^ei X^fi^ dx E[g£| g^SOl ^^§[ §?, ^{x| xOUAi^j HaiS 
FD(Z.n)^ DM^I SOI fiSSCf. 

.' » i > . ft i -."> , A" • «/.\ .ft • 



04^1 AH . S(x.n)^ SXH^ ^ai^^J ?lxl xOII EXH6^ g-I^I^OIH, S(x,n-1)^ 0|SS| HaiS^J 

¥ixi xon ^iHmfe si^^i gpi&oia. 

Ham, feOI ^^^IOIIAH S(x+dx,n)S Ql^ an (Taylor) 2^6^, 

/ / » // > .Vi \ // t ' i/.\.n \ 

- ./.,-/,,,, 



£1 SOI @p. 

aj^i 4,s^Ai20||AH I»xH,Mh.o.t: higher order term)M ¥A|6^ PM°I 4=^I^I3H[ SOI 9P 
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nam. xm(^m) ssssai §^gg Hasans ro(z.n)a :?iS3i( 

aS(x.n)/3x)S| dIS 5A|f 4^ » 4= 2AO. 

5 Alii 4= 910. 



h / >< .v. \ \ n i 

« / \ 



iSQb 5101 OHJ £1- S SFUSI gS!8 ^EH 

a. 



WBflS *S6tH, = m± EHiNS M^o. 

OS2I 4-^5^ eAFSjS fiS» 4= 91 



: 

\ Si » (/-.//,. 



0121 AH . sf^lxIM UEfLHfe ^EH^ Z=(x,y)S 3^£J^, SD x (Z,n)2f SD Y (Z,n)^ 2f2| n*jKH HSil 
Z¥lxl01IAH2| 4^ 4*S!»» x^s(gradient )M UEfLHCM , sign( • )fe oi^ai^oj 

¥s(sign)M SiSib ££JM 4>S8HQ, MAb (Moving Area)§ UEItUCK 

□ 4^*!5°l £3g ^^6f01 gg6>B. £3°l (a)2f &0I HBiigJ S(x,1)0ilAH 
S(x.2) Ami Oil ^(object PI- 2^»o^ 2^(pixel) g*!°J 3^, SHS ^JxfOil 91^ ^ 
i±aiS(S(x.1).S(x,2)) AK)|2| sf^^Hj »0iei M51I £1 xFai s FD{= £32J (b)£f SOI, 

on 9\ m i§^a. 

OPI/d. S(x.1)0UH°| 4*Ba» SD(xJ) S! HBilS S(x,2)0IIAHS| 4*8 SD(x,2) 

2|2i £3°j (c) lhxi (dm aoi, 

St >t A I t A I - I . I I 

s/ \ \ 2 » Sn 2 i-.Vi * - I .2 i 

OH 2|6H n§gcL 

□ dill. £3^1 (e)fe ^BIISx^S FD°I ¥s(sign) sFDM UEfy 5!0IH, £3°j (f)™ 4^S 
^if x]_6J S SD(x,1)£f 4^^^^ ^£jm SD(x.2)°l i^EI ¥^(sign) Stei sSDS UEftH 

sFD^ ±±eilg^£Js FDDl 31^^016^ LMBIS OH ¥(-)2J ^1, ^I^^OI^o^ [Q] §(+)oj ^ 

M ^H. D^^hXI^ sSD^ 4-^^lT ^<Ms(S0(x.1) f SD(x.2))2| IhOI ^ISStOlof-S LHH« CEH ¥(-)°l 
?^e. ^I^^OI^o^ cm §( + )oj 

01 i?K¥E1 3^1^ Ai^f ^01, 

H /•■/' 



_^ i±^£|0^. g^Oil 91~ HaiSx^s FD2J ^CH^Sj xfAJ^(S0(x.1),S0(x,2)) 
o| ^Qj^oj t^oj ui^ S^^ 4- 2iCK 

^. ^§8 £32] (g)2l ^0| sFDSf sSOHj ^22 2§^2§ 
g^lgiM °IO|s[CK 

diaUH. Hai^^Aj^ FD ^ HBilS S(x ( 2)0i!AH°| 4-S^^ ^6J^ SD(x,2)2f 0I^2| VI^I 4- 

^m^5^ s^tj^ gr ^eis 9\mM mo.m ^ 3^01 4^^ 
xt&m. SD X . 4^^i xfd^ so Y . nam ^eii^x^^ fdm ^oih^ du&&o\ ^d. 



□ aiU. ^Ol Oil AH 2f i>0| S£H2J ^1^011 oi^AH S^ai^oj ^All §SI OlgS^Oj M3«oi wiQg ^ § 

ar s^. »s i^si ass e^soi s^oiiah^ ^xum^^ ^^m^ z>oii x^^^ aoi u 

^| aoi §510, wjei ^ § oj ^0]X|^ SXilSOl 2121D. 
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coeia-i. a gg§ as sshsi sh28I3| 9\mw gmm ^s.^ss nsin ai 

a siio^ exHg^oii ejseh ^b^ssj §xi g aj Qg oigsioi £3i ^ehm ^«h as 

oi^Ej 012 n a |o, «A t§es av^i S3 | gxjoj a; eh on S^SfOI eXHgl=0|| CHS8U= 013 M^, 

ssi mm g&gss s^rn^u, exH«^nf g*is iei oimshoi 3 221s naisxi 

i!S >' s^l g2|S fflJE-m £S!30£ S^ISKH 01 CHI CUE! SIS g^S eij E-) « ^gSIE^I g ffe b)p 

3ig3i gas oigs- 3im mi\m g^s ^ei ^ssxib xngnoii n s^oi sia. 

oia as ^§ s^si3i *ie s oia ^ e^oii oieh ssis "ieisj- em naiaai 

am g gxio, Hjg^ gso, gxioi aiQ! pfav qs_ axHsmsi mx\ ssoii oaf 

eXHBmCHI 015°} ^?IS^°I sijEHs S^5lfe g5|°'a<!E| H§¥£|: &3| g EH US ¥011 

ah g^eh ??ns°i g*i°j sue-ib gjsmoi< exHamoii ^gg 231 g*jgj *iE\m m^m$= 

El ag¥£|: 012 5aiS g^SSf &3| £31 gSJS ffljEHOII COS* a^8|01 SXHSmOII CDS 

5lfe 012 nguoioj gut gAjg SB S^8|i= g*jgj aM?£|; §UHg^2j g&gSSI g^'S a^S 

oi a =aigj2i mm g&ssei xis ?iiasioi Haisxiass g^sib naisxias <y§¥2(; sxds 
m°i sfe'ssi gje*g*oi exHsm lh°i §i±mz}°i xias m 4^ a^si m^m^ 4-31/4^ 
xias i.i§?a: &j\ Haiaxias » ^astisst ^^li^si sj^g>of sxuBmou □& g^is 

«!EI« ?§h EJS. □ a^g &3| £3|ei|EI ag¥H| £3| g5|gj ffljEia 3iaSK* SIS g^lS aijEig 
i^Si 0I8EI s^£! SIS SIEI* S3| §»S «^EH HS¥S 7-llth3U= g^SfiJE) a*¥S 

SS8I0I ^gth JHg MgOg ehCf. 

££ti. oia netissi 2f s^oii cut} gsjgj ajEisf exH =aia°i am s g^a ajEOh y§9 am 
21 g^is *!eh« ^ am, mu\mm°\ 9\x\ saoii »£f sihs^oii oise- ^^b^°j g» 

a ffllEHS g^Sfe S^gjeiJEH Hi¥2t; gSjgjaiiE) HS¥0IIAH g^gf ^918^21 g£|gj ffljEH 

■ sim&o\ mmmmou ^sm &\ oieis *^s^ s^i^eh ej^si oia 

§4'§es 4,^1 S3i s^gj Hj eh oil m ei s^siw exHB^oii ussife oia saiasj a^ gy§a 
m a^sifer ssis syva; sxhb^°i gysaa s^'gj m^¥si oia Haissi b^ sa§ 
a si sis siasioi xhi 1 naiaxiasg s^sht nn Haisxias as¥£i; SaHb^2| g^saa 
mxwmmni mmm mx\o\\ oia naia2i mm s^f°i xib ^asioi hi 2 saiaxiasa e^si^ 

HI 2 SaiSxias as¥£f: 2| HaiSxiaS ag¥2| g£!2| Oil U II 5IISS HlHShOI 3 a a Oil 

hiei moiass s^sife 2H= uii2¥2i; sh^ hij2¥2| Hioiasoii m ei &:?i °aiaxiasg a 

aiSlfe a^l^ia: 2H^ HIJ3¥2| HI 0) as Oil III El &3>| s3| BijEH a«¥2| S^D\ S^IS B^EI s° 

S BilEHS asiSfe fflJEH a&i^l2l; eXHB^2| gfe'iai gj^g>OI SXHB^ LH2| SI4:g2i2| XI 

as s xi-asg g^sife ^s/4-^ixias ag¥£i; &oi a ^^i oil ah a§i@ naiaxias s 
^^/^^ixias ag¥°i ^sxias£i ^^xiasa gj^e>oi sxhb^oii am gsjg ^ehb =?m a 
m. □ anion &oi «'eh aej^i2i g»g 3iasioi sis s^ia ^Eie mmmm oiseh s«a as 
s^igj aiiaa &oi s^gj ^eh xii¥£ ^issife s^issiiEi ag¥S assioH =?&m dim 
s &a. 

015!. g IJgOII [£IM ^^AlOllfi S¥§ E0§ &55hOI ^AHISI ^go|^ amil SP. 
E4fe g blEI2aS2| 311131 |£i 0IS& 3xl°J sj3|g S5|gJ ajEI ^§§x|2| S oj 

B-^ESAH. 01 CHI £A|fi HI2I 2T0I Oia 531^2) 2f B^OII CHf} §5|S «|Ei ' v,v (Z,n)£l SXK °aiS 
21 B^ g §2)S 5!|EH x,v (Z.n)3| B^2| g*|o' fflJEH ' v,v (Z.n)« H§ff CIS, SXHB 

-^2| ?|X| §H(Z)0II [CIEI eXHB^OII 0IS& ^?lg^2| gSIS «|E| lV,v (Z,n)g g^Slfe gSjaajEH 
H§¥(10)£l: £p| SSIS^EH HS¥(10)0IIAH ^?IB^2| S^lgJ sijE) MV (Z.n)S fflS!g>OI S 

XHB^CHI ^IS& S3| S5|o, ffljEH (Z,n)S g^Sfe £3|9«EI a«¥(20)£l; &J§^E Oia 23IS 

sag &oi S3I gsja eiiEH (z.n)oii coEi a^siw exHB^on cHS3fe oia naiS2i mm s^§ 
a B(z-.n-Ds g^sife s^a a^¥(30)£i; sxhb^2| gy§a B(z.n)£i s^is a^a oia n a | 

S2I mm S&'Sfi B(Z-.n-1)S S^^OI &1\ eXHB^2| S^§M B(Z,n)0)IAH ^31 Oia Hai&2| B 

^ g&'ga B(z-.n-Dfi sasioi saiaxias F0(z,n)ig e^sife Haisxias a*¥(40)£i; sxh 

B^2| gA}g H B(Z.n)« 2J^g>0| eXHB^ U)2| S|^S2}2| =£g XiaS SD x (Z,n) S? 4=s| XiaS 
SDy(Z.n)» m^Sltz ^S/^^lxias ag¥(60)2l: &3I SaigJ^aS FD(Z.n) SI ^Sxias SOx(Z.n) 
£1 ^Slxias S0y(Z.n)S 2J^g>0| SXHB^OII Q\m g^lS ejEI lV,v (Z,n)S =?m CIS, 3 23IB ^ 
31 23|S!|EH ag¥(20)2| S3I S^JS ^E) (Z,n)£| 3iaS|0i SIS S^lgJ ^EH ' v,v (Z,n)S g^&Jlf 
OlgEi g^E £|g S^IS aijEi N,v '(Z.n)» &OI g^lgj «!EH H§¥(10)S 9ll&S|fe S^lg|Sl)E1 a* 
¥(50)^ ^^5I0H. 0I£| SOI S S3 Oil IIS a^AIOIISI S^ SI sfgg §¥et ESS SfSSI 

01 ^ All SI ^SelCI. 

£6S 231 g^jgj "IE! (Z.n)2| agOII AlgElfe ^?ia^S2J OHM L| E| U) gj Q| . 01 31 AH eXHB^2J 
S3|gS|°J edJEH agOII 0|g£|fe ifiS eXHB^2| ojggj 0ja naigjoj S ^ g ]]| 0101 g5jgj BS! 

EH x,v (Z.n)3| ^6Ha SXH 5aiS2| oia B^SOID. 

o.u^og SXHS^il ^?IS^S0I ^sS SSISS S>3 2i£5£. B^S2| gsj°' 

e^EH v,v (Z.n)M OlgSIOI ¥St £31 g^°J eijEH (Z.n)fe ^XHS^2| tffli gsjg ajEI ' v,v (Z.n)£l 
SAIS 3lggOI a 311 @EI. 

oi oil co ei . gsigeiiEi xr4 h ¥do)fe oia saissi 21 s^oii oh eh s^jgi ajEi ' v,v (z.n) sj exH nai 
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SP § g^S a| El x,v (Z,n)P 2«a gaoj gxio. aj EH .v.v (Zn)B B§g! D s_ exH B§?P 

9i xi §m(z)oii ma sxhb^ioii ois& ^?ib^p tsia aia MV <z.n)» spena 2«¥(2o)s e 
□as. &p s^i^'eh 2s¥(20)fe feoi gsja^a x)§¥Po)oiiah e^eh ?9t«atsi SSjgl 

9DE1 x,v (Z.n)S S^Of SXDB^OII SP §5)°, ej Q (2 n)a S a 6feai oi^IAH nS S!XH« 

mo\ a»a sais e±som. zfe sxdbhp ?ixi« uauib at°£ z=(x,y)s sst 4= siq. 

□ em. <yp 3ld\ g^ia eja (z.n)fe m^^ss. ^asp seat §§ inaishoi 

4= SIP. 

□ PS. g^ig K4J¥(30)i= &OI sP gsjgj BfjEH (Z,n)B OlgSFOl 012 Haigj gA ( g 0ISH& 
S£S«I. SXHB^OII CH§8)fe 01 S HaiSP g^Sa B(Z-.n-1)M §^812, ne|liJxh<Ms 2g 
¥(40)fer SXHB^P gy§B B(Z.n)£l 012 = aiSP as g^gg 8 (Z- ,n-1)g gj=*g>0) 4fP SXH 
S^°J S4f§M B(Z.n)0IIAH 0I2 H3ISP Sfe'iS B(Z-.n-1)» £28)01 naiS»t!S FD(Z.n) 

m mmma. 

mm. 4-S/4^Xl2S 2S¥(60)i= SIHS^°I S#SS B(Z.n)« gJ^BOJ SIHS^ LHP 2)^SZIP 

4*« x12s SOx(Z.n) X 4=^ X)2S SD Y (Z.n)« S^8H=QI. &D\ 4=S x)2S SD x (Z.n) * ^» xh<M 
S SD Y (Z.n)fe P§P 4=§^60ll P8H 3H23P. 



□as. stasia 2s¥(50)fe saia x)2£ FD(z.n) » 4^s x)2£ SD x (z.n)p 4=s; 3*22 

S0y(Z.n)S S^g>0) &3| 4^*150)1 P£l B2« 4=188)01 iiXHS^OII Q)& ffljQ MV (Z,n)S ? 

if P. 

□ PS. □ <aiaS 4fP S3|H|EI 2S¥(20)P £31 gsjgj eiJEH (Z.n)P P28hCH g*|gj 

^EH >,v (Z.n)S S^SIP. 

sei. &p as §sia ^a N,v (z.n)fe §5|g aia hsvoojs ?-ii»po) xispfeai. oit ps 
s^oii chs sp a!EKz,n)°j sgoii A)gap. 

ea. s ag biaa&sasi pgp §ai oiss 3xm sips g^s a? a ^ssxisi ps m 

AI0II2I SB B^E^AH, 01 CHI EA|g} ti\& 90I 0IS =eilS°l 2| «*0|| CHel g»a 

ffl|E-| s,v (Z,n)2f SXH =aia°| S ffl|EI v,v (Z,n)3l 6[gS B^o| gxjoi ^ig mv (z n) 

■ ztzt uset p§. sxhs^si wx\ §m(z)oii pp eiHs^oii oisti- ssia 

ei)9 x ' v (Z.n)fi B^SIfe g^'oiffijEH XJg¥(10)2f: feOI g^gjeiJEH H§¥( 10)0)1 AH 4^¥ia^ 
2| g^o, ejE, Mv (Z n) » o J ^o^o^ SXHS^OII S3| fflip (Z.n)S S^8^ S3|^P 

^S¥(20)2n gj^a 012 saia gaiai 4,01 ssia sdei (z.n)oii pel a^aioi sihb^ 

0)1 CHSSffe 012 =aiS°l g^S B(Z-.n-1)S e^Shfe gsigj a^¥(30)£f: SXHS^°I S4f 

Sa B(Z.n)2) &OI g£!S M4f¥(30)°l 012 gyga B(Z-.n-1)2| xhg 31125)01 «|1 

MaiSx)2£ FD1(Z.n)S S^S)fe X1I1 HaiSx)2S 2M¥(40)£); SXHS^HI g^§S B(Z,n)2} ffiXH 

mmn\ mmm ?ixioii sife 012 Haisp x)g 31125)01 H12 saiaxi2s FD2(z.n)» s 

^6)b HI2 naig!x)2S 2S¥(70)P; &D\ 2[ HaiSx)2S 2S¥(40,70)P S^P 0)1 l_i XI ai^S 
blI26)01 3^a3K)ll PP X)I0)2S» S^Sffe 2H^ H|2¥(80)P; feOI 2D=? HI2¥(80)P X)IP2s0)l 
PP Haia»2S(FD1(Z,n) *g FD2(Z,n))a 2^5^ 2&i3|(90)P; 4fP 20^ dlI2¥(80)P XII 

P2S0II PP &D\ 2?| eiJEH 2«¥(20)P sP g^lgj eijEH (Z,n) *g g fflJEHOB 2SJ8F01 ft^o) 
ajp 2ei3|(100)P: SXHS^P g^IS B(Z,n)S gJ^^O) SXHS^ Up Sf^gZlP 4=@ x)2S 
SOx(Z.n) ai 4»S! X)2S SD Y (Z.n)« a«8)fe 4=S/4=^'xh2£ 2S¥(60)P; 4tP 2^!P(90)0IIAH 2^! 
a Maiax)2s(F01(Z.n) *S F02(Z,n)) S! 4^S/4=5ix)2S 2S¥(60)P 4=Sx)2S SD x (Z,n)P 4-^) 
x)2S SD Y (Z.n)S g|^g>OI SXHS^Oll PI SI gS|g fflJEI ' v,v (Z.n)S CH, □ &OI eJi£H 

a a«3i( 100)21 s^s P2§K)i sis g^is ^iQ v,v (z,n)n g^gfji) oisp g^a as g^a HI 
a ' "• (z.n)s 40i g5)s »ia x)§¥do)^ ?n*pfe §^='??g 2s¥(50)s ^ssiffl. oi2f aoi 
s u soil ps ps waioiisi e^t ^ ^§§ ebs sseskm ^aosi «aeo. 

S 4'g2| PS fe'A|0)|2| fe'B^oj £» l P ^^AIOIIP g^S)P. 

pb. 4^?ig^gp s^iaji) exHB^p esjsoi sA^8^xl sfg s^i gsja hjeh (z,n)s ois 
s&'S! §P3) b^si exHB^nf m^m mx\su 012 saisp b^s pxis saap sxhb^^p 

aaSOl yxil PfeQI. OIB 9\oW 2H^ HIU¥(80)» ¥0) ^XHB^31 4^?IB^P §219 §EI HIJ28) 
01 □ g^S HaiSx)2S FD(Z.n) gJ S3| SSJgJ HjEH (Z.n)M 2^^2£ S^Sf°SMH, SIS §5| 
S ajP V,N (Z.n)« SSSFfe 201 PSP. 

m. gsisHia xis¥do)fe 012 ^aisp ^ mmw ant* e^s a«ia ,viv (z.n) sj sxh saiap g 

S g gXIO, hhq N«V (2>n) ^ AJ SS , gSO, gxjo. m & MV( Z>n)> IHg& SXHB^P 9)X| 
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SS(Z)0|| d>£f BXHM^IOil 0I5& ^«S^2| gSjoi ^EH V1 v (Z,n)8 ^JI^Ei ^*^(20)S «§*S 

a. 

□ SIB. &OI 23|«'EH tf»¥(20)fc £HI g^ia^EH SS?( 10)0|IAH M^B ?9IM«2| g*!a 
'^EH x,v (Z.n)M S§*g>0* BXHM^OII 2«S» 2^1 g^a a«H (Z.n)fi MS^a. OI^IAH BXHM 

mo\ sss °ais eisom, z^ bxhm^si ^xis peiu^ z=(x, y m sett ^ ao. 

nam. M^a *ieh (z.n)fe aaaies ^ oiaes! gsa *s g^at §§ nashoi 

^ sack 

n g*ia savoojfe g*ia bis (z,n)s oigs^oi 012 naia oies^r 

sssmi. ^iwmmow a\mm^ oi§s^ 012 ^aia°i h s^sa B(z-.n-im s^bck 

H&IE. X1I1 Heiiaxte!£ ^M¥(40)!=: BXHM^SJ B(Z,n)2l M&¥(30)2| 013 

±£3ia°i mm B(z-.n-D2i xim m^skm naiads FDKz.n)g t^o, M2 saia 

xf^s ^S¥(70)^ BXHM^ S^SS B(Z.n)a BXHM^ SS& $\x\0\\ 2fe 012 Haia^l 
g^oj UJI^OJ XII 2 HMa»£!S FD2(Z,n)M e^BCL 

□ Bin. d|m¥(80)^ &D\ 2* HaiaX^a(F01(Z.n).FD2(Z t n))2| OHLHXI ai^g blH6^PI, 01 
J\M £P| HM HaiaxUdS FD1(Z.n)0| «I2 FD2(Z,n)SQ OllUXPf BXHM 
31 ^^IM^2j M*ia0| 8A*SW SS £|0I6>°S. &m\(9Q)m S6H £>0| X1I2 Haia»£!£ 
FD2(Z.n)» HE«a»&!S FD(Z,n)^ m^ol^m HI0JS3 = Al CHI a>a 2^1(100)^ a ^ehos 

SEB, fef^l X1I1 Maia^£!s FD1(Z,n)0| X1I2 ^ai^X^s FD2(Z,n)Sa WIUXPI- 3DB BXHM 

5^ -xli^^l M^aOl ^AHm ^0|6hH^, 2^31(90)5 S6H XHI 1 HailSx^S F01(Z,n)M 

±±aia»£!s FD(Z.n)S m^m^m BlOISa §A|0il *]EH 2^1(100)^ £M 2^1 ^EH 4J*¥(20)2| 

^i M^ j a ^eh (z.n)M m^m^m im&mm m^ma. 

Be. *HB/^S!£UJS ^S¥(60)fe BXHM^ aa§a B(Z.n)g a»g^ BXHM^f LH°| lf^M2l°l 
SDx(Z.n) ^ xFAJs SD Y (Z,n)M ^| 4-^l^6CHI 9\oW MSP. 

3£!E. S5|S«!EI ^S^(50)b H3ia Xf6is FO(Z.n) §y X^m SD x (Z,n)£f ^ 

SD Y (Z.n)M 21^^01 &D\ 4**^5011 ME\ ^m°\0\ ^XHM^Oll 0\m g^ia ^EHS ?BQ. 

□am. □ g^ia ^Eioii ^01 ^eh <y^^idoo)2j ^^((z.n) 0)m iu*mo\ mm e^ia ^ i ei 

V1V (Z.n)M M^BCK 

U^B. ^.Ol il^ M^a ^E-i xlv (Z,n)^ M^ja ^EH XISVOOS ?-ll&EIOi 0fe □§ 

mrnow cub ^^i g^a ^Ei (z.n)si chi m§^p. 

£7^ Al^^Oil SSH ^ S ^^^0j|01l ^joH ^§9 g^ja ^EiS Ofgo^Oi 

01= S^B ^H\m UEm ¥ ^SCHI SIB a^OllAH PSNR(Peak Signal to 

Noise Ratio)M UEWg M^, S W S Oil g^ia »^EI2iSS SOI ^Cf. 

Oi^lAH. s^| gsjo. wig (z.n)iz: B±« ^^M^^J g^a ^ EH MV (Z.n)M S55fSD. 

oi^oiiAH Ufa aoi s bs§ ^s.^^i nam Aia s»og bxhm^oii ei^B ^^m^msj 

a ^bhchi in- ei samoi ^xhm^oii cuioib 012 ^aia^i g^sai t^s^u, ^xhm^^i 
e^a b\mB[o\ n °aia^<ys ^ g^ia ^iehs s ^ 5f 

m 01 chi df £F mm M^ia ^e-im ^s^^^m-i, oh^ =^am s« g^iaoi s^ohais g^a 

(57) 

m^m 1 

ots naiasi ^ m^oii cub g^ia ^Eisf bxh ^aia°j mm m =^a ^ieof M ^oj 

a ^EHM ^ XHSB DM. BXHM^2j ?]xl SSOil CChah BXHM^OII 0ISB ^?IM^2J g^a ^ EH 

g e^s^ M^a^E-i ns h ¥£h ^,01 g^ia^EH hs^oiiah m^b ^im^ g^a ^ehs a^ 
^oi ^xHM^oii ^mm M^ia ^ehs m^o\^ ^^i^eh A[#¥£f; ois ^aia 
m ^01 ^^i g^a ^ehoii cc^f s^^oi bxhm^oii cngs^ oi2 Haia°j mm s^sai #^s^ 
^ §510, S M^ £h ^xfiM^sj g^sasi g^a m^s 012 ^aia^j a^§a°i xis ^|a>s^ 
oi i^^iax^^g s^a^ ^aiax^^ ^w¥2\\ miwmm°\ s^sss a^^o^ bxhm^ lh°i n 

^xf<M^2i 4-^xf<M^g a^^Of BXHM^Oil CUB g^'S ^E-iS =?m Cfg, Zl ^Hfg 40| 3iD\™\Ei 

a[^«o| _^^| §xjoi bnygj. ^a^oi sjg g^ia 5!|eis o^ai e^E] sig g^a ^ehm 

e^!a ^1 EH H§?£ 31 Sofe s^a^lEH ^t?i SS8K)| SI ^§2^ 6fe HIP2 

d^S, :>j M:M g Sg 0|gB 3X^ g^a ^Ei ^§Sxl. 

2 
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o\& ^siisa ^ mmm cue g^is ^E-ia §uh ^3i2ja e «iei:h mms\ 
oj <*ieim ^ xis§[ a§, °ixHM^a ^ xi smoii mah sxhm^oii ois^i- ^M^a ^eh 

»0f ^XHM^Oil *|gft £3| g»a wjEIB »SJ8fe 3^I^EH <^M¥a; gJSjS 012 HElia g^SM 

■ 2^1 g*js ^ehoh cch M^moi ^xhs^oii amoit= 012 Haissi m g^sat m^m 

M4f¥3: ^XHM^Hj S^gsa fe^l g^2J M^¥a 012 *ai£ia g^§M°J xFS 

^ii^ahCM mm HBiigj^Ai^g #^5^ xih Hais»*!£ ^§¥2[; §^xH«a g^ssa ^xhm^^ 

gSJf ¥!xl01l 012 ^aioioj gAjoj }||#6K)J Xj|2 HeHSxhysS #^6fe XII 2 Hanoi 

xF2s> 6[§¥2f: £>0| ^0.^^ ^ i¥ o| gs.oj CHI UH XI $\mm U\JR8\0\ H a^CHI 0} 21 X1ICH 

Ai^M e^a^ sh^ dim^a; £>oi sh^ ttiin^a xhich^schi my *oi Haisxnyss 2^6^ <y 
^Jia: &?i uim^a xiioi2soii cay *oi 2^1 «i» eh ^§¥°j 221 g^gj ^eh s ^eh 
m ^ieh 2^3ia: ^xhm^^j s&ssm °j^oi- ^xhm^ ma m^Mzia * 

^ai^ Ajg-oj ^^^AJ^a 4^xF2sM gJSJ&OI- SXHM^Oii CH& §5|S ^EH» ^?El Cf§, 3 ^ 
3f0|| «i EH Aj^^jo, ^e^ M 3 1-261- 01 SJg g*!°J «jEI> M^&HF OhgdH fig s^!2J ^1 

EiM £J}| g^gj ^ EH XISVS 9-JI^S^ g*!£l*JEH 2^¥S S&SfrOI ^3°^ 5^ y| 

p^2sa ^is^i §a§ 01 gei- 3x^ mi\m m^\^ ^>eh ^ssa. 
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